Introduction: The goal of the study was to
change in order to begin to administer vaccines.
Interventional efforts necessary to address commonly cited barriers may include providing education to pharmacists about the need for community pharmacy-based immunization programs in addition to services provided by physician offices, as well as the importance of proactively providing
INTRODUCTION
Immunization rates among adults continue to fall below Healthy People 2020 goals [1] . The uptake of preventive medical services, including vaccines, has been known to vary widely across the United States. Disparities in the uptake can be on the basis of race and ethnicity, insurance status, access to health care services, and geography [2] . Potential reasons for disparities in uptake of vaccine services include differences in attitudes and beliefs, previous experience with the health care system, whether the vaccine is directly recommended by a health care provider, and differences in vaccine-seeking behavior [3] [4] [5] [6] . Strategies to increase immunization rates include increasing access to vaccination services, increasing community demand for vaccinations, and provider-or system-based interventions [7] .
Pharmacists in all 50 states have the authority to administer one or more types of vaccines as a result of support from federal agency stakeholders including the Department of Health and Human Services (HHS) and the
Centers for Disease Control and Prevention
(CDC) [8] . Requirements for pharmacists to provide immunization services include: (1) completing a recognized training program approved by the Accreditation Council for Pharmacy Education (ACPE); (2) obtaining legal authority, such as via state law, collaborative practice agreement, or prescription; and (3) maintaining basic or advanced cardiac life-support certification [9] . Over 200,000 pharmacists are trained to administer vaccines [10] . The majority of states and territories (n = 27) do not have any minimum age restrictions, although 13 of those states either require prescriptions for pediatric patients or limit vaccines to certain age groups [11] . In the state of Michigan, all immunizations administered to individuals less than 20 years of age must be uploaded to the Michigan Care Improvement Registry (MCIR), and the advent of electronic health information has resulted in many community pharmacies providing administration information for all of their patients [12, 13] . The American Pharmacists Association introduced the term ''immunization neighborhood'', which refers to collaboration, coordination, and communication among immunization-focused stakeholders, and in 2013, the CDC promoted this concept as a means to increase immunization rates including through engagement with community pharmacists [14] . While the impact of this concept specifically on rates of immunizations is not clear, *20.1% of adults who were vaccinated against influenza during the 2011-2012 influenza season received their immunization at a community pharmacy [15] .
It has been reported that pharmacists' ability to vaccinate offers a model that improves access in many areas including medically underserved communities [16] . Benefits of pharmacist-delivered vaccine services include the convenience of hours of operation (i.e. evening and weekend hours), walk-in appointments, and ease of billing. investigator and community organization that might provide an opportunity for future collaborative work (n = 3). A total of 205 pharmacies were identified as meeting the inclusion criteria for the study. Pharmacies with more than five locations were excluded from the study as they were classified as being a chain-type pharmacy. An introductory letter was mailed to each eligible pharmacy explaining the purpose of the study and asking for their participation. After completing training, a student pharmacist or research assistant (typically working in pairs) visited each pharmacy and ask that one pharmacist participate in the 5-to 10-min face-to-face survey. Surveys were conducted between July and September 2015. Pharmacists were eligible to participate if they were aged 18 years or older and they were currently employed at the pharmacy selected for study participation. If a pharmacist expressed interest in completing the survey but was unable to at that time, the student pharmacist or research assistant revisited the pharmacy at another time or a copy of the survey was provided to the pharmacist with a stamped envelope. If a pharmacist was not interested in participating, the pharmacy was excluded from the study.
This study was deemed not regulated by the IRB as it focused on organizational research. All pharmacists who began the survey received a certificate valid for three credit hours of online continuing education. given an ''other'' option to provide barriers not included in the predetermined list. 
Compliance with Ethics Guidelines
This article does not contain any new studies with human or animal subjects performed by any of the authors. Table 1 ). In comparison, only 7 pharmacies (6.7%) administered vaccinations.
Pharmacists were asked to identify barriers to administering vaccines from a survey list and to describe any additional barriers not included in the predefined list (Fig. 1) . The most common barriers were doctors' offices administering vaccines (29.6%), not having enough time Medically Underserved Areas (MUAs) [16] .
Although this was a substantial increase in the delivery of pharmacy-based immunization services, populations that reside in MUAs without large-chain pharmacies rely on independent and small-chain community pharmacies for pharmacy services. In Wayne County, Michigan, there are 20 designated medically underserved areas and populations [21] . Furthermore, in this study, an average of 71.4% (range 33.3-100%) of pharmacies per ZIP code were classified as independent or small-chain pharmacies and only 7% of pharmacies participating in the study offered immunization services.
Of the 93% of pharmacies studied that do not provide immunization services, the most commonly cited barrier was that doctors' offices administer vaccinations. In Michigan, the Health Resources and Services Administration (HRSA) Data Warehouse reported Wayne County to have the most severe shortage of primary healthcare professionals in the state [22] . Furthermore, live-tracking of influenza vaccines, including from pharmacy claims data, indicate that Medicare beneficiaries in Wayne County have low utilization (less than 45%) of influenza vaccines compared to fringe counties (great than 50%) [23] . Pharmacists in this area may not be aware that there is a shortage of primary healthcare professionals who could provide immunization services, as well as the low uptake of immunizations.
Nationally, other communities are experiencing physician shortages and are looking to physician extenders such as nurse practitioners, physician assistants, and pharmacists to aid the situation [24] . Emphasis on preventative healthcare in the Affordable Care Act necessitates an expanded healthcare workforce to deliver these services. 
